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INTRODUCTION 

"What should I teach first?" * * * "What is the best way 
to sequence this lesson?" • . • "Do I arrange the lesson ir. a 
logical outline?" « • • "What sequence will help students learn 
best?" • • • "Should I develop one point in detail before I go 
on to the next point 9 or should I first talk about all of the 
points at a simple level?" 

These are questions that teachers have asked while prepar- 
ing their first self-instructional programs* The questions are 
probably typical of those an instructor asks himself before pre- 
paring a lesson for any of the new instructional media such as 
television 9 films , programmed instruction 9 or audio-tape record- 
ings* Decisions about sequencing strategies seem particularly 
important for these media because once a lesson is programmed, 
filmed, or taped, the sequence of instruction within the lesson 
is fixed and repeated again and again in later presentations* 

It seems reasonable to expect that the sequence of instruc- 
tion in a lesson will influence the lesson's effectiveness* How- 
ever, there are few, if any, experimentally validated guidelines 
to aid instructors in choosing among alternate sequencing strate- 
gies. Even very simple questions about sequencing are difficult 
to answer with experimental evidence* Carroll (l) has noted this 
difficulty with respect to programmed instructions 

"My own preference would be for a type of programming 
in which attention would be cycled successively through 
some number of facts greater t an one, rather than 
massing attention on one fact at a time* Unfortunately, 
it is difficult to cite psychological experimentation 
that would clearly help one to decide between these pro- 
cedures* There are indeed curious ga~s in cur knowledge 
of the learning processes*" 

The purpose of the project described in this report vas to 
compare two contrasting seouencing strategies: a single-concept 

strategy and a multiple-concept strategy* The comparison was 
replicated by applying the two strategies to different subject 
matters and different media* In this way, the study was designed 
to detect reliable generalisations about sequencing that would 
help instructors prepare lessons in various media and subject 
matter areas, and that would apply whether the instructors were 
preparing math programs, biology films, language tapes, or TV 
science lessons* 
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Belated Research 



Many texts and articles about programmed instruction have 
emphasized the importance of careful sequencing, but experimental 
studies have failed to demonstrate that sequencing has a consis- 
tent effect on learning • Most of these studies have compared an 

author's own sequence of programmed items with a random sequence 
of the same items* Gavurin and Donahue ( 5 ) found that students 
took longer to reach a criterion of a no-error trial on a pro- 
grammed unit when items within the unit were presented in a ran- 
dom sequence rather than in the original, planned sequence* On 
the other hand. Roe, et al. (l3) e Roe (l2)» and Levin and Baker (10) 
found no significant difference in criterion test performance for 
groups that worked programs arranged in the authors' planned se- 
quences and groups that worked randomly-sequenced versions of the 
same programs* 

In these studies, che randon sequence was to represent a poor 
sequencing condition; the authors' planned sequence was to represent 
an optimum sequencing condition* This type of experimental design 
can only determine whether a particular author's sequence of in- 
struction is more effective than a random sequence* Since the 
author's sequence is usually not described in general terms, the 
results of these studies, even if positive, could not be used as 
guides for preparing lessons designed to teach different subject 
matters* There is also no apparent reason to consider a random 
sequence as synonymous with a bad sequence • Indeed, for some 
tasks, a random sequence may approximate an optimum sequencing 
strategy because it allows the student to practice making many 
discriminations under conditions of minimal cuing* 

An alternate experimental design was used in the present 
study to develop and evaluate two sequencing strategies: the 

strategies were specified in generalized content-free terns so 
that they could be applied to different subject matters and dif- 
ferent educational media* The two strategies were evaluated by 
comparing them to each other, rather than by comparing them to a 
random sequence* 

A somewhat similar type of experimental design was used by 
Hickey and Newton ( 7 ) • They described two general dimensions 
along which model sequencing strategies may vary: element al-to- 

complex and specific-to-general* They then constructed twelve 
versions of a short economics program* However, they did not 
describe the twelve sequencing strategies in terms of the general 
model, but rather in terms of the order, position, and placement 
of specific subject-matter concepts* Therefore, it would be dif- 
ficult to use their findings to construct lessons in other subject 
matters* 
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Reynolds and Glaser (11) also evaluated two general se- 
quencing strategies. Their two strategies, "spiral” and "linear," 
are quite similar to the two strategies used in the present study. 
They found the two strategies did not differ in effectiveness. 
However, they applied the strategies to the sequencing of large 
units of relatively unrelated concepts in an attempt to vary re- 
view conditions. Thus, their "spiral sequence" was actually a 
sequence that emphasized review of previously presented material 
which contained many more frames than their linear sequence. 

The Relationship Between Sequencing Strategies and Learning Tasks 

An underlying assumption of the present study is that se- 
quencing is an instructional variable that interacts with the type 
of behavior to be learned. It is assumed that an optimum sequence 
for teaching one type of behavior is different from the optimum 
sequence for teaching another type of behavior. For example, the 
best strategy for teaching a multiple discrimination is probably 
different from the best strategy for teaching a procedural chain. 

No attempt was made in the study to complete a comprehensive matrix 
identifying all classes of behavior and their corresponding opti- 
mum sequencing strategies. Rather, the aim of the project was to 
describe one cell of this matrix, namely the cell identifying the 
better sequencing strategy for teaching multiple discrimination 
behavior. 

In learning a multiple discrimination, a student learns to 
make different responses to similar stimuli that previously evoked 
an undifferentiated response. The simplest form of a multiple- 
discrimination task has been described by Gagrife ( k ) in this way: 

"The student may learn to distinguish among stimuli of 
different physical appearance. A young child having a 
set of leaves on his desk may learn to distinguish them 
by means of the verbal labels *elm,* *maple,* *oak,* 

* poplar , * and so forth. A student of astronomy learns 
to identify certain stars and certain constellations. 

He distinguishes th«n, one from the other, by giving 
them different names. ..." 

A learning task which contains a major multiple-discrimination 
element can usually be identified by examining the set of physi- 
cal stimuli or verbal concepts to which the student must respond. 
If these appear similar to the naive student but different to the 
trained expert, the major objective of training is to teach the 
student to discriminate among the concepts and make the appro- 
priate differentiated response to each one. 



Description of the Two Sequencing Strategies 



The two sequencing strategies used in this study represent 
rational or often used alternatives for teaching multiple-dis- 
crimination behavior • The first strategy, which was derived 
from a recommendation by Gilbert ( 6 ), emphasizes continual dis- 
crimination among related concepts. This sequence, which is 
identified in this report as the multiple-concept sequence , intro- 
duces all of the related concepts at a simple level and then pro- 
ceeds to more complex and detailed levels, always dealing with 
all of the concepts at each level. The second strategy empha- 
sizes detailed instruction and mastery of a single concept before 
a new concept is introduced. This sequence, the single-concept 
sequence , treats each concept in detail before presenting the next 
concept • 

An illustration of the two sequences is shown in Figure 1. 

The objective of this illustrative lesson would be to teach stu- 
dents to discriminate between the concepts of ‘'latitude” and 
"longitude" in terns of various types of responses. 

In the multiple-concept sequencing strategy, the contrasting 
aspects of both latitude and longitude would be presented simulta- 
neously. The instructional materials would be sequenced so that 
the contents of the matrix cells in Figure 1 would be taught in 
this order: 1&5»2&6, 3 & 7, U&8. Thus the student would 

always be dealing with some characteristic of both longitude and 
latitude at each step in the lesson. In the single-concept strat- 
egy* all of the detail and complexities of one concept would be 
taught before the second concept was introduced. The instruc- 
tional materials would be sequenced so that the contents of the 
matrix cells in Figure 1 would be taught in this order: 1-2-3-**, 

5-6-T-8. 



The single-concept sequence is frequently found in textbooks 
and instructional presentations. For example, exercises in En- 
glish grammar texts are often organized around a single type of 
error. Thus, students are given extensive practice in correcting 
one type of error at a time. Since all of the sentences in a 
typical exercise are usually incorrect and all of them are incor- 
rect in the same way, the students get no practice in discrimi- 
nating incorrect sentences from correct ones nor in discriminating 
sentences requiring one type of correction from those requiring 
another type. Indeed, the single- concept sequence is the natural 
presentation sequence for many authors and instructors. It ap- 
pears to be more orderly to develop a concept in seme detail 
before introducing other concepts either related to it or easily 
confused with it. Often concepts are presented individually and 
a student must work out his own comparisons and contrasts. 
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The contrasting approach, the multiple-concept sequence, has 
been described by Gilbert ( 6 ) : 

"The fifth rule [for sequencing], that the entire 
multiple is best established in one exercise [one 
page] , is dictated by the nature of a multiple dis- 
crimination. In a multiple, we have not only to 
establish the strength of several separate operants, 
but we must prevent each response from coming under 
control of the other stimuli in the multiple.” 

This multiple-concept sequencing strategy also has strong experi- 
mental support from operant-conditioning studies. The standard 
experimental procedure for teaching an animal to make a discrimi- 
nation between two stimuli is to present both stimuli simulta- 
neously or interspersed in a random sequence and to reinforce 
responses to one stimuli and extinguish responses to the other 
stimuli. Terrace (15) has demonstrated a modification of this 
procedure in which animals learn to make fine discriminations 
between quite similar stimuli without ever making errors during 
instruction. 

Thus, both the single-concept and the multiple-concept se- 
quencing strategies have been used to teach multiple discrimina- 
tion behavior. In the present study, the effectiveness and effi- 
ciency of the two sequencing strategies were evaluated by pre- 
paring two lessons, each in a different subject area. Each les- 
son was developed for presentation in a different media. One 
media presentation permitted individual pacing; the other was 
administered to a group at a fixed pace. 

Each lesson was prepared in a single-concept and a multiple- 
concept sequence, and the effectiveness of these two versions of 
the lesson was compared. In each version of a lesson, only the 
sequence of instruction was changed. All the other variables 
such as the instructional stimuli and the required responses were 
held constant. In this way, it was hoped that the study would 
differentiate between the effectiveness of the two strategies and 
make it possible to recommend one of them to instructors teaching 
multiple discriminations in various subject matters and media. 
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Method 



Pilot Study 

In order to work out procedures for developing the instruc- 
tional materials, a pilot program was prepared to teach an arti- 
ficial multiple discrimination task, The task consisted of 
interpreting the meaning of display patterns on a fictitious 
control panel. Figure 2, which shows a few frames of the pilot 
program, illustrates the nature of the task. 

In the single-concept version of the program, Ss first 
learned to identify all the "go” patterns, both simple and com- 
plex. They then learned the "hold” patterns and then the "can- 
cel” patterns. In the multiple-concept version, Ss first learned 
the simplest stimulus patterns associated with all three re- 
sponses, and then learned the more complex patterns associated 
with all three responses. 

In developing the pilot program, techniques were worked out 
to prepare independent program items which could be rearranged to 
implement the two sequencing strategies without requiring any 
change in the stimulus content or response requirements cf the 
two versions. It was possible to prepare two programs that dif- 
fered only in sequence, i.e., only in the time when a student saw 
a particular stimulus and made a particular response. In all 
other respects, both versions were identical. 

The two sequences were administered to 22 teachers c id 
school administrators who were taking part in a summer programming 
workshop. Each S was randomly assigned to one of the two lesson 
versions. The results of the pilot study are shown in Table I. 

The group learning from the multiple-concept sequence scored 
about 20 % higher on an immediate posttest, (t ** 1.7b, df = 20, 

P < .05) 

■ i 

Table 1 



Posttest Performance on Pilot Program 



SEQUENCE 


Mean 


SD 


N 


% Correct 


SINGLE CONCEPT 


'8.5 


/ ' 

5.1 


12 


60 % 


MULTIPLE CONCEPT 


22.2 


4.9 


10 


72 % 
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The results of the pilot study indicated that the two se- 
quences, as implemented in the pilot study, were capable of yield- 
ing differential results— at least in teaching an artificial mul- 
tiple discrimination task. Thus, it seemed worthwhile to apply 
the two strategies to actual instructional objectives, to material 
having more meaningful content, and to different media. 

P reparation of the Experimental Lessons 

Two sets of experimental lessons were prepared: 

1. Science slide-tape presentation. The objectives of 
these lessons were to teach fifth-grade students (a) to 
classify vertebrates as fish, amphibians, reptiles, 
birds, and mammals; (b) to describe the characteristics 
of each of these classes; (c) to classify birds by their 
beaks and feet; and (d) to infer from these characteris- 
tics a bird's feeding habits and preferred environment. 
Since the lessons required the students to classify and 
describe a large number of animals by their observable 
characteristics, it seemed appropriate to use slides to 
show the animals. An audio-taped narration accompanied 
each slide. Since it was essential that a description 
or explanation of each slide be presented simultaneously 
with the slide, a recorded narration was used rather than 
a printed text. This procedure also reduced performance 
variability associated with different reading speeds dhd 
reading abilities. The lessons were presented to groups 
of students at a standard fixed pace. 

2. Language arts programmed text presentation . The objec- 
tive of one of the language arts lessons was to teach 
fifth-grade students to discriminate run~on sentences 
and sentence fragments from correct sentences , and then 
to improve run-on sentences and fragments. A second 
lesson taught students to recognize, define, and use 
five new vocabulary words. Since the stimulus - materials 
for these lessons were all verbal, a printed programmed 
text was prepared. Each student worked through the pro- 
gram at his own pace. 

Development o f the science sli de-tape prese ntation . Matrices 
of lesson objectives were prepared for each lesson. These are 
included in Appendix A. The matrix for the first lesson listed 
the various classes of animals and the various responses students 
should be able to make about each class, e.g., the characteristics 
of a class such as its reproductive process, body covering, tem- 
perature, breathing mechanism, etc. Appropriate slides and in- 
structional narration were prepared for each cell of the matrix. 
For example, slides and narration were prepared to teach students 
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to describe how an amphibian's body temperature responds to out- 
side changes in temperature. The material for each lesson was 
then arranged in the single-concept sequence and given to small 
groups of students in tryout sessions. 

As a result of the tryouts, the format of the slide-tape 
presentation was radically changed. Initially, the presentation 
was entirely narrative and did not require students to make any 
responses. Because the lesson was ineffective in this form, the 
narration was changed to require students to respond aloud when- 
ever they heard a response signal on the tape. After a pause, 
they heard the correct answer from the tape. Tnis procedure was 
not much more effective than the no-response procedure. Even in 
small groups of four students, three students tended to "follow 
the leader" and simply echo his response rather than respond 
independently to the slide and narration. On the third tryout, 
group responding was completely eliminat - and each student was 
given a notebook in which to record his ov. response to each 
slide* The tryouts were also used to collect response time data. 
During the early tryouts the tape recorder was stopped for each 
response and response times were recorded. On the final tape, 
pauses based on the average response times were incorporated into 
the tape. 

The change in response requirements— from no-response re- 
quirement, to group responding, and then to individual respond- 
ing— seemed to produce a striking change in student performance. 
Since other aspects of the lessons were revised after each tryout, 
the observed changes in student performance cannot be attributed 
solely to the chang 2 in response requirements. However, it ap- 
peared that students were much more attentive during the lesson 
and /erformed much better on the posttest when individual re- 
sponses ware required. 

Most of the tryouts were conducted on the single-concept se- 
quence in order to assure that the items for a particular concept 
produced acceptable performance on the criterion item for that 
concept. During the last tryout, two students worked both the 
sequences to make sure the slides, narration, and response note- 
books had been correctly arranged. The final version of the 
science slide-tape lesson required about 100 minutes to administer 
and contained 172 slides. 

The same slides, narration, end response notebooks were used 
for both th? multiple-concept and the single-concept sequences. 
Figure 3 illustrates how slides and narration were combined to 
form the different sequences. In the middle of Figure 3 is the 
slide and narration that occurred as Item 10 in the multiple- 
concept sequence and Item 38 in the single-concept version. In 
the multiple-concept sequence, illustrated by the three vertical 
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items in Figure 3, the student learned to develop his skills in 
identifying, naming, and drawing one type of foot* All of the 
items shown in Figure 3 appeared in both sequences, but at dif- 
ferent points in the presentation depending on the sequencing 
strategy used* Figure k shows the items from a student notebook 
that accompanied the slides and narrations in Figure 3* Most of 
the responses could be made quickly and required a student either 
to circle the proper word, choose the correct drawing, trace a 
picture, or add to a drawing. 

Development of the language arts program. Matrices were 
developed for the language arts lessons (Appendix A) and program 
frames were developed for each cell of the matrix. The five words 
taught in the vocabulary section were: debrie , hypocrite, 

initiate obsolete, and perseverance * These words are listed 

in the Children^ Knowledge of Words (?) as being unfamiliar 
to fourth-grade students but familiar to sixth-grade students. 
Students were taught to identify the meaning of a word, to pro- 
nounce it, to spell it, to define it, to recognize its correct 
usage, and to use it correctly in their own sentences. 

In the single-concept version, students learned to perform 
all these tasks with one word before going on to the next word. 

In the multiple-concept sequence, they learned to identify the 
meaning of all five words before going on to learn to pronounce 
all of them, spell all of them, etc. Figure 5 and Figure 6 
show the first five frames in the single-concept and multiple- 
concept sequence. As in the science lessons, the identical frames 
appeared in each sequence and only the order of the presentation 
was different. 

The sentence editing program taught students to recognize 
and correct six types of sentence errors. The errors were 
selected by analyzing 150 fifth-grade compositions. The most 
common errors in these papers were sentence fragments and run-on 
sentences • Each of these major categories were broken down into 
specific errors. Sentence fragments were classified as: no sub- 

feet; no verb; and phrase • Fun-on sentences were divided into: 
several sentences connected by "and" or "and then;" several sen- 
tences joined by commas; and several sentences with no punctuation 
separating parts • Basically the same type of programming tech- 
nique was used as in the vocabulary unit. Students first learned 
to identify poor sentences, then to classify them as either "run- 
on" or "fragment," and finally to change them to make them into 
good sentences. 

In the single-concept sequence of the sentence program, stu- 
dents learned to identify and correct one type of sentence error 
before proceeding to the second type of error. In the multiple- 
concept sequence, students learned to identify all types of sen- 
tence errors before learning how to correct these errors. 

11 
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Fig* 3* Slides and narration from the science presentation 
illustrating the two sequencing strategies. Horizontal arrange- 
ment} single-concept sequence: vertical arrangement: multiple- 
concept sequence. See Figure H for the items from the student 
notebook that accompanied these slides and narration. 
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Fig« U. Items from student notebook that accompanied slides 
and narration shown in Fig* 3* 
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Read this new word : DEBRIS. 

Draw a circle around the picture that 
shows debris in an empty lot. 

A & ? 


m f Mr 

A. B. C. 

Which one of these containers do you 


. t „,v ^ t Vj 20 n 


think has debris in it? 




-WC 


Turn the page to check your answer. 


(Write the correct letter 
in* the blank) 




5. 


The children found that the old house 
was filled with debris. 


Debris is pronounced IXJK-BREE. 


Inside the house they found many 
(check one) 


Say it to yourself several times. 


flowers and plants 


The accent is on the 


old newspapers and rags 
mice and rats 


first/second 

syllable. 


3. 




When the building exploded, the streets 
were soon covered with debris. 




This Mans 




Things in the street were exploding. 




Fire engines and police cars were in 
the streets. 




Broken and burned parts of the build* 
inc were in the streets. 





Fig, 5. Initial frames from the vocabulary program arranged 
in the a ingle-concept sequence. 




1 . 



Read this new word '■ DriBRIS. 

Draw a circle around the picture that 
showG debris in an empty lot. 

MuU./f 



4 . 





Here 1 r another new word : OLiCULsTG. 
Circle the obsolete car. 



Turn the pa/',* to check your answer. 



2 . 



Here is another new word : HYPOCRITE. 

Circle the picture of the person who 
is a hypocrite. 





3 . 



Here is unother new word : INITIAL. 

Circle the initial number. 

3 7SI 




Another now word : PiliSiiViiRAUCK. 

Circle the hill that would require 
the most perseverance to climb, 




Fig. 6. Initial frames from the vocabulary 
in the multiple-concept sequence. 



program arranged 



The single-concept version of the language arts lessons was 
given to tryout Ss and revised on the basis of these tryouts. In 
final form, the program contained 178 frames. 

Introductory overview for all lessons . One possible advan- 
tage of the multiple-concept sequence is that students quickly 
learn what an entire lesson is about. For examole, they might 
learn in the first few minutes of the presentation that the 
science lesson is about fish, amphibians, reptiles, birds, and 
mammals, rather than Just about fish. Thus the sequence itself 
may provide an overview of the lesson. Since most instruction 
begins with seme sort of overview, it seemed desirable to control 
this particular sequencing effect. Therefore, an introduction 
was prepared for each lesson to familiarize the students with the 
objectives of the complete lesson. For example, in the science 
program, twelve slides were devoted to an overview of biological 
classification. Students were told they were to learn the char- 
acteristics of all five classes of vertebrates and responded by 
writing the names of all the classes in their notebooks. This 
same introduction preceded both sequences. 

Development of the criterion tests . Tests for each lesson 
were prepared before the lesson itself was written. Each test 
had two sections: a discrimination section, and a short essay 

section. The discrimination section required students to dis- 
criminate among all the concepts. The short essay section re- 
quired students to summarize everything they had learned about 
each of the concepts. The tests were constructed in this way 
in order to fairly assess the effectiveness of both sequences. 

For example, in the first section of the science test, students 
first had to identify the class or characteristics of a number of 
different animals shown in drawings. In the second part of the 
test, students had to summarize all of the characteristics of a 
8 ingle class of vertebrates. Copies of all the criterion tests 
are included in Appendix B, Each criterion test was administered 
as a pretest, posttest and retention test. 

The Experimented Evaluation 

Design of the study . The science slide -tape presentation 
and the language aris programmed text were arranged in two se- 
quences: a single-concept sequence and a multiple-concept se- 

quence • The stimulus presentation and response requirements in 
each sequence were identical and only the sequence itself varied 
from one experimental condition to the other. Figure 7 illustra- 
tes the experimental design. The comparisons of interest, which 
are indicated by the arrows in the figure, ore the comparisons 
between the two sequences within each subject area and media. 
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Subjects. Fifth-grade students from four Pittsburgh public 
schools served as subjects. The material in the science pre- 
sentation was administered to students from two classes in each 

schools (N 5 9*0 • Students from both schools were arranged 
in a single ranking by Kulhman-Anderson IQ test scores and matched 
pairs of students were identified. A member of each pair was 
randomly assigned to one of the experimental conditions, i.e., 
either to the group that received the multiple-concept sequence 
or the group that received the single-concept sequence. This 
procedure assured that both groups would be matched in IQ. Since 
the procedure permitted a student from any class and any school 
to be assigned to either experimental group, school and class were 
not systematic variables in the study. A similar procedure was 
used for assigning students to the two experimental groups for the 
language arts program. However, only students from two classes, 
one in each school, participa* »d in the language arts program 
(N = 50). 

Administration of the science sl ide-ta pe presentation . Stu- 
dents assigned to each sequencing condition met in a room equipped 
with a 35mn slide projector, screen, and tape recorder. All pre- 
sentations were given in the morning during the first class peri- 
ods for about 1% hours per day for five consecutive days. On the 
first day, the students ''ok the criterion test as a pretest. 
During days two, three, anl four, the science slide-tape pre- 
sentation was administered on a group basis. The 35mm slides, 
which illustrated the concepts discussed in the tape-recorded 
narration and cued student responses, were projected on a screen 
at the front of the classroom. A tape-recorded narration was 
synchronized with the slides. A written response was required 
for each slide and its accompanying narration. Confirmation of 
a correct response was provided by additional narration on the 
tape. Although each student made his own response to each slide, 
the presentation was paced for the group. Most students appeared 
to have sufficient time to complete each response. Instruction 
was completed on the fourth day. The criterion test was adminis- 
tered as a posttest on the fifth day. It was given again as a 
rent ent ion measure one week after the posttest. 

Administration of the language arts self-instructional pro- 
g ram * Students assigned to each sequencing condition worked the* 
program in their own classrooms. Since the program provided indi- 
vidualized instruction, the two versions of the program could be 
administered in the same room simply by giving different students 
^i^fsrent versions of the materials. The programs were arranged 
so that each item appeared on a separate page of a booklet with 
its correct answer on the following page. 

The criterion test was administered as a pretest on the first 
day. Students began the program on the second day and worked it 
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at their own individual rates for the next three days until they 
had finished it* All students completed the program in the 
available time* As soon as a student completed the program, he 
took the criterion test as a posttest* One week after the last 
posttest, the test was readministered as a retention measure* 
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Results 



Since matched pairs of students were assigned to the two 
sequencing conditions , the results were analyzed by t tests for 
the difference between members of the pairs. Analysis of pretest 
scores indicated there were no significant differences between 
students assigned to the two sequencing conditions prior to the 
experiment. 

Comparisons of the two sequencing strategies for the science 
slide-tape lessons are shown in Table 2. The students receiving 
the multiple-concept sequence performed significantly better than 
the students receiving the single-concept sequence. This was 
true both on the posttest and on the one-week retention test. 

The mean for the multiple-concept group was about lk% higher than 
the mean for the single-concept group, both on the posttest and 
on the retention test measures. 

The effects of the two sequencing conditions in the language 
arts program are shown in Table 3* None of the comparisons 
between sequencing strategies for the language arts program was 
significant. However, Table 2 shows that the trends in group 
means for the language arts program are similar to those for the 
science program: all comparisons favor the multiple-concept 

sequence although the difference is not statistically reliable 
and quite small, only h% t 

The criterion test was constructed to measure the differen- 
tial effect of each sequence. In Part I of each test, students 
were required to recognize, identify, or discriminate among 
major concepts. In Part II of the tests, they were required to 
construct or uae each concept separately by recalling everything 
they could about it. Part I of the tests might be considered the 
more appropriate test for the multiple— concept sequence and Part 
II more appropriate for the single— concept sequence. 

Separate analysis of test parts, however, simply mirrored the 
overall test results. Students in the multiple-concept groups 
scored significantly higher on both the discrimination and the 
concept-construction sections of the science posttests (Table k ), 
There were no significant differences between test parts for the 

language arts program, although all means favor the multiple con- 
cept group. 

The sequencing strategies did not produce an apparent dif- 
ference in working time for students on the self-paced programs, 
®ie sentence portion of the language arts program required approx- 
imately the same mean times in both sequencing strategies (single 
concept mean: 67 minutes; multiple concept mean: 69 minutes). 
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In summary, all comparisons of studsnt performance favored 
the groups receiving the multiple -concept sequence. Although the 
differences between sequences were reliable at the conventional 
levels of statistical significance for the science slide-tape 
presentation, the differences were not significant for the lan- 
guage arts program. The size of the difference between means for 
most comparisons ranged from k%-lk % , with the multiple-concept 
sequence always producing the higher group mean. 



Discussion 



The results of the study indicate that a multiple- concept 
sequence is more effective than a single-concept sequence 
for teaching multiple discrimination tasks* Although the statis- 
tical reliability of this finding varied for the different les- 
sons 9 the multiple-concept sequence tended to produce better stu- 
dent performance both immediately after training and on retention 
tests. The trends are consistent for different subject matters 
(the pilot program, the science lessons and the language arts les- 
sons), different meOia (programmed text and slide-tape presen- 
tation), and different pacing conditions (fixed pace and individ- 
ual pace). 

The multiple-concept strategy produced a 20% higher mean 
score for the pilot program, lUjC higher for the science slide- 
tape presentation, and h% higher for the language arts pro- 
grammed text. 

A post-hoc analysis of these results indicates that the 
difference in the effectiveness of the multiple-concept sequence 
for the various lessons can be explained in terms of the extent 
to which each lesson required students to learn a new multiple 
discrimination task. The subject matter for the pilot program 
was deliberately created to have the characteristics of this type 
of task* Therefore, students could not make appropriate responses 
before training, but after training they were able to discrimi- 
nate between very similar stimuli and make differentiated res- 
ponses to them. This is the essential characteristic of a mul- 
tiple discrimination task. 

When this characteristic was deliberately built into the 
learning task in the pilot program, the sequencing variable had 
its greatest effect. As the real learning tasks deviated from 
this ideal, the sequence of instruction seems to have become a 
less important variable. 

Although animal taxonomy is basically a multiple discrimi- 
nation task, some fifth-grade students already knew some of the 
relevant discriminations before they began the lesson. For 
example, at the beginning of training, some students in each group 
could already reliably identify animals in three classes— birds, 
fish, and mammals. They had difficulty only in discriminating 
reptiles and amphibians from each other and from fish and mammals. 
Since some students already knew some of the required discrimi- 
nations, the science lesson vas a less clear-cut example of a new 
multiple discrimination task than the pilot program. 
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A similar factor seems to have affected the language arts 
program to an even greater degree. Students were able to dis- 
criminate fairly well among sentence fragments, run-on sentences, 
and correct sentences before training. Pretest scores seem to 
confirm this general trend. Although there were no significant 
differences between the multiple-concept and single-concept 
groups on any pretest, there were differences in pretest scores 
between lessons. It can be assumed the pretest score for the 
pilot program would have been about zero, since the program 
taught an artificial, contrived task. The median pretest score 
for the science presentation for both the single-concept and the 
multiple-concept groups combined was 28J; the median score for 
the language arts pretest was 56/C. To some extent the pretest 
scores represent a measure of the amount of discrimination train- 
ing required to learn the task. As pretraining proficiency of 
the discrimination increased, as evidenced by the pretest scores, 
the effect of the sequencing variable seems to have become less 
important • 

Sequencing is often discussed ac a primary learning variable. 
It is probably more usefully viewed as a method of setting up 
other conditions of learning. In the present study, a number 
of these conditions were changed by resequencing the instruc- 
tional items. Although the study did not attempt to isolate 
these variables or measure the relative effect of each, it is 
possible to relate the two sequencing strategies to their effect 
on other conditions of learning in order to explain, after-the- 
fact, why the multiple-concept sequence was more effective. 

First, the two sequences produced different response prob- 
abilities for the same instructional items. In the single-con- 
cept sequence, the population of responses called for in * given 
section is relatively small. The student can probably predict 
what responses he will be asked to give on the next item, even 
before he reads the item because adjacent items will concern 
the same concept. Thus, in the single-concept sequence, one item 
cues the next item because both concern the same concept. With- 
out reading ahead, the student probably knows that the response 
he will give in the next item is one of a small number of pos- 
sible responses about the concept being taught. In the multiple- 
concept sequence, the population of responses is considerably 
larger. It is probably not as easy for the student to predict 
what the next response will be because it can concern any of the 
major concepts. In this way, inter-item cuing is severely 
reduced in the multiple-concept sequence and each item must be 
answered independently. Although the stimulus and response ele- 
ments of both sequences were physically identical, the sequencing 
strategies may well have arranged the instructional items in such 
a way that preceding questions and answers provided highly cued 
practice in the single-concept sequence and very little cuing in 
the multiple-concept version. 
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A second condition of learning that may vary with sequencing 
is the relevance of required responses* Studies have shown that 
students learn more when they are required to make relevant re- 
sponses, i.e., the responses called for on a criterion test: 

Holland ( 8 ) and Eigen and Margulieo (3). In the present study, 
students had to make the same overt responses in both sequences* 
However, the covert response requirements were probably quite 
different. For the multiple-concept sequence, the overt response 
almost always required the student to make a preceding, mediating f 
covert discrimination. For example, a student not only had to 
write the class of an animal (the overt response) but he also had 
to consider all classes of animals and choose the appropriate one 
before he could make his overt response. In the single-concept 
sequence, however, he could classify an animal simply from his 
knowledge that a long string of preceding items had concerned the 
same class of animals. To the extent that making discriminations 
is part of the criterion performance, then to that extent the 
multiple-concept version should be superior to the single-concept 
version. In retrospect, this type of covert response seems re- 
latively unimportant in the language arts program, since clas- 
sifying a sentence error is probably not a required, or even use- 
ful, step in correcting the error. 

A third factor that may be affected by sequencing strategy 
is the student’s knowledge of what he is supposed to learn. In 
the present study, an effort was made to control for a simple 
overview effect by including an introductory section before both 
sequences. In these overviews, students were asked to respond 
to the whole range of concepts and to describe what they would 
learn in the lesson. In spite of the fact that the overview was 
included in the single-concept sequence, it was not an effective 
substitute for the discrimination practice included in the mul- 
tiple-concept sequence. Thus it would seem that a traditional 
overview or introduction is not an effective substitute for the 
appropriate sequencing strategy in teaching a multiple discrimin- 
ation task. 

Finally, the sequencing strategies may have changed the review 
conditions in a lesson. The multiple-concept sequence ended with 
a review of all concepts; the single-concept sequence ended only 
with a review of the final concept. One quite reasonable alter- 
native to the multiple-concept sequence would be to use a single- 
concept sequence followed by a multiple-concept review. There 
are no data from the present study to suggest how effective this 
combined strategy would be, but there are data that suggest it 
would be less efficient than the multiple-concept sequence alone. 
The fixed pace science presentation required the same amount of 
time in the single and multiple-concept versions. If a review 
unit were added to the end of the single-concept sequence, it would 
make it longer than the multiple-concept sequence. Even in the 
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self paced, language arts programs, there were no differences 
in the mean times required for students to complete the multiple- 
concept and single-concept versions* Thus it seems likely that 
a combined single-concept strategy with a multiple-concept review 
would require more time and would therefore he less efficient 
than a multiple-concept sequence alone* 

In summary, the effectiveness of the multiple-concept se- 
quence can be explained in terms of its effects on several con- 
ditions of learning: lower response predictability; less highly 

cued practice; more relevant responding; more knowledge of objec- 
tives; and more appropriate review conditions* 
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Conclusions and Recommendations 



What conclusions can be drawn from the study? First, that 
the sequence of instruction can, in fact, affect how much students 
learn. Although this conclusion seems to be intuitively obvious, 
there are many studies in which sequencing was not found to affect 
learning (cf. Chapter 1). The key difference between this study 
and earlier ones would seem to be the assumption that the sequence 
of instruction must be considered in relation to the type of be- 
havior to be taught. Although this conclusion was not directly 
tested in the study, the results suggest that it is possible to 
identify optimum sequencing strategies for teaching different 
types of behavioral tasks. A second conclusion of the study is 
this: it is possible to recommend a specific sequencing strategy 

for teaching one type of behavior, multiple -discrimination be- 
havior, with reasonable assurance that the sequence will improve 

the effectiveness of instruction. 

The multiple-concept sequencing strategy is not always the 
most logical or obvious one, at least from the point of view of 
the expert writer or teacher. Although it establishes several 
important conditions for effective learning, the multiple- 
concept sequence seems to fragment the subject matter because it 
requires a teacher or writer to deal with several related con- 
cepts simultaneously rather than one at a time. The multiple- 
concept sequence is probably the more difficult strategy for 
instructors to use at first, since it is somewhat like Juggling 
several balls at once rather than simply tossing one ball up and 
down. To use the strategy, the instructor must keep several 
concepts before his students, initially at a very easy level and 
then at gradually increasing levels cf difficulty. 

The study suggests two recommendations: (1) the study of 

other sequencing strategies for other types of behaviors, e.g„, 
procedural chains, applications of complex principles to new 
examples, etc,; and (2) an implementation study designed to en- 
courage instructors, media specialists and course writers to 
utilize the findings of the present study in preparing their 
own materials. 

There have been several op; „ tunities to present the results 
of the present study to instructors, media specialists, and course 
writers. In fact, the pilot program was evaluated with such a 
group participating in a programming workshop. The people in 
this workshop first took the pilot program. The results of the 
pilot study were discussed with the group and the multiple-concept 
sequencing strategy discussed in detail. The writers then had the 
opportunity to apply these findings to their own instructional 
programs. They seemed to see things quite differently when they 



were taking the pilot urogram and when they were writing their 
own material* Those who took the single-concept version seemed 
to realize that they were learning a multiple-discrimination task; 
they often referred back to earlier items in the program, and thus 
resequencing the planned sequence by looking back to check on old 
information they found confusing in the light of new infomation* 

In the later class discussion, students in the single-concept 
group said that they had difficulty remembering how a new concept 
and its examples differed from a concept they had learned earlier* 
In spite of this, when they began to write their own material, they 
used a single-concept sequence to teach multiple-discrimination 
tasks. Apparently the single-concept sequence was so natural to 
them that they continued to write their own materials using it 
even when their objectives clearly indicated that they were 
trying to teach students to discriminate among several related 
concepts. 

In order to disseminate the results of the study and affect 
the behavior of writers and media specialists, more seems to be 
needed than a narrative report of the procedures and results* 
Probably a brief training program would suffice* The training 
program would give writers an opportunity to identify multiple - 
discrimination tasks and to choose the appropriate sequence for 
teaching them. Both the objectives and sequences could be illus- 
trated by examples from various content areas so that writers 
could learn to apply the strategy to their own instructional 
objectives* At the end of the program, the writers could prac- 
tice waiting a short sequence using the multiple-concept strategy 
with some relatively simple topic such as the use of there* their . 
and they 1 re t to* two* or too : latitude and longitude ; resistance * 
current* and power ; etc* The complete program would probably re- 
quire only an hour or two of a writer’s time, but it appears to 
be necessary if the results of the study are to have any practical 
effect on instruction* 

It may seem unrealistic to suggest that the results of the 
study are important enough to Justify their own implementation 
program* They represent only a small portion of our knowledge 
about instructional technology and, as such, could best be taught 
as part cf a general instructional technology program* Unlike 
some other instructional strategies, however, sequencing strategies 
can be implemented in many existing instructional situations* The 
strategy can be used not only in preparing lessons for programmed 
texts, films, and other new media, but also in normal classroom 
presentation, in the construction of practice exercises, and even 
in the choice of work problems for homework assignments* Thus, 
without radically changing the classroom structure, the strategy 
could be introduced ir. existing instructioLal settings* 



The results of the study also confirm the suggestion that 
it is possible to evaluate sequencing strategies in relation to 
specific types of behavioral tasks. It would seem useful to in- 
vestigate other sequencing strategies designed to teach other 
types of behaviors. An obvious choice for future study is another 
operant conditioning strategy described by Gilbert ( 6 ) that in- 
volves the teaching of behavioral chains. The traiitional strat- 
egy is to teach the chain the way it is performed- -from first 
step to last. Gilbert has specified a backward chaining procedure 
that is quite similar to the procedure used to teach animals to 
perform this type of behavior. 

Comparisons of these two strategies have been made by Slack 
(ih) who found the backward chaining procedure to be more effec- 
tive, and by Johnson and Senter (9) who found the forward chaining 
procedure tc be more effective. It is not clear if the different 
results reported in these studies are functions of different types 
of tasks, different task complexities, different methods of pre- 
sentation, or some other variable. It would seem reasonable to 
use the design of the present study and build several lessons of 
reasonable length to test the applicability of the strategies and 
to arrive at general guidelines for sequencing procedural chains. 
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Summary 



Problem 



All new instructional media share a common characteristic: 
materials prepared in these media have fixed instructional se- 
quences. Once a program 9 film, or tape is prepared, it preserves 
its sequence and presents it again and again to new groups of 
students. The sequence of instruction is usually determined in- 
tuitively or, in programmed instruction, by trial and error during 
tryout and revision. In spite of the apparent importance of se- 
quencing strategies, there are few, if any, experimentally vali- 
dated guidelines for choosing between alternate sequencing stra- 
tegies in preparing instructional mscerials in new media. 

Objectives 

The objectives of the study were: (l) to evaluate two con- 

trasting sequencing strategies for teaching multiple-discrimination 
tasks, and (2) to determine if these strategies give consistently 
different results when they are applied to different subject 
matters presented in different media. 

Procedure 



Two strategies that can be applied to many different subject 
matters and to different media were distinguished. Otoe multiule- 
concept strategy presents simple descriptions of several related 
concepts at the beginning of instruction. Increasingly complex 
material pertaining to these concepts is then gradu ally intro- 
duced. Otoe single-concept strategy presents one concept at a time, 
proceeding from a simple description of the single concept to more 
complex descriptions of the same concept. After the concept has 
been presented in all its detail and complexity, a second concept 

is introduced, described in detail, and then a third concept is 
introduced, etc. 

Two sets of instructional materials were prepared for fifth** 
grade students: science materials for presentation to groups at 
ft pace as slide-tape lessons, and language arts materials 

for individually paced presentation in programmed textbooks. Two 
sequences were prepared for each lesson following the strategies 
described above. Each version contained the same instructional 
items and required the same student responses; only the sequence 
of items was changed. 
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Results 



The multiple-concept sequence produced consistently better 
student performance « The differences between groups on both the 
posttests and retention tests were significant at the *01 level 
for the science lessons 9 but not significant for the language 
art 8 lessons* However , all trends favored the multiple-concept 
sequencing strategy* 

Conclusions 



A sequencing strategy for teaching multiple discrimination 
tasks was evaluated and found to be better than another commonly 
used strategy* The strategy is described in general terms so 
that it can be applied to other instructional materials besides 
those used in the study* The results suggest that it is possible 
to identify sequencing strategies for teaching specific types of 
behavioral tasks and that these strategies are applicable to dif- 
ferent subject matter and different media* 
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A-h, Matrix illustrating the concepts taught in the vocabulary portion of 
the programmed text language arts lesson. 
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ANIMALS 



Part I 






Name 



School 



Date 



Here are some questions about animals. Answer 
all the questions you can. If you do not know 
an answer to a question, leave it blank. Work 
as quickly as you can, and do not spend too much 
time on any one question. 



NOTE: The tests are reduced approximately 35 % from 

their original size. 
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1. What do all invertebrate! have in consent 

2. What do all vertebrates have in common? 





3. Circle the animal that lays soft eggs in water. 




• 


Uc Circle the animal that lays eggs with hard shells. 






5. Circle the animal that lays soft, jelly-like eggs. 


6. Circle the animal that has young that are born alive. 


7. Circle the animal whose inside body temperature depends on the outside 
temperature. 


0. Circle the animal whose inside body temperature does not depend on 
the outside temperature. 

(} j) 
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9* How does this animal breathe early in its life?. 
How dees it breathe later in its life? 




10. How does this animal breathe early in its life?. 
How does it breathe later in its life? 




11. How does this animal breathe early in its life? 
How does it breathe later in its life? 




12. What is this animal’s covering? 




13. What is this animal's covering? 



C7\ 




1U. What is this animal’s covering?. 




13. How does this animal reproduce or have its young? 





16 . List the five classes of vertebrates. 



17. Which classes of vertebrates are covered with scales? 



18. Which classes of vertebrates lay hard-shelled eggs? 



19. Which classes breathe air all their lives with lungs? 



20. Which Is the cs*ly class that has young that are born alive? 



21. Which classes have Inside body temperatures that depend on the 
outside temperature? In other words, animals In vhich class 
have Inside body temperatures that change as they move from 
colder to vurmer places? 



22. Write the class of the animals: 



enek e 

toa d 

salamander 

alllgator_ 

ee l 

porpoise 

penguin 

turtle 



23. The inside body temperature of this sea lion is about 70°. The 
temperature of the water is 30°. After the sea lion goes into the 
water and stays there for a while, what will his inside body tem- 
perature be? 




k*. i.i>ide body temperature of this frog is about 60°. The tempera- 
ture of the water la. U5°<. After the frog Jumps into the water and 
stays there for a while, what will its inside body temperature bet 

ft 
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ANIMALS 
Part II 



Name 



School 



Date 



Here are some questions about animals. Answer 
all the questions you can. If you do not know 
an answer to % question, leave it blank. Work 
as quickly as you can, and do not spend too much 
time on any one question. 
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25. Write everything you know about fish. 



26. Write everything you know about aaphlbiane. 



27. Write everything you know about reptiles. 



28. Write everything you know about birds. 



29. Write everything you know about mammals. 



f 



( 



BIRDS 
Part I 



Name 



School 



Date 



Here are some questions about birds. Answer 
all the questions you can. If you do not know 
an answer to a question, leave it blank. Work 
as quickly as you can, and do not spend too much 
time on any one question. 
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11. Where does this bird hunt his food? 



What does it eat? 




12c Where does this bird live? 




13. Where does this bird live?_ 
What does it eat? 




lU. Whore does this bird live most of the time? 



What does it eat? 
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around the kind of feet that you would expect each kind of bird to have* 
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BIRDS 
Part II 



Name 



School 



Date 



Here are some questions about birds. Answer 
all the questions you can. If you do not know 
an answer to a question, leave It blank. Work 
as quickly as you can, and do not spend too much 
time on any one question. 



k 



19 • Write everything you know about thin bird. 



20 • Write everything you know about this bird. 





21. Write everything you know about this bird. 




22. Write everything you know about this bird. 



23. Write everything you know about this bird. 
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VO CAB U L A R Y 



Part X 



Name 



School 



Date 



List the five new words you have learned! 



1 



2 . 



3. 



4. 



5. 
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VOCABULARY 
Part II 



Name 

School 

Date 



Here are some questions about words. Answer all the 
questions you can. If you do not knpw an answer to a 
question, check "I don’t know”. Work as quickly as you 
can and do not spend too much time on any one question. 
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1 . Initial' rlvyir.se with 

dial 

hull 

___ ___ pail 

X tiOii'v KfiOW 

2. Hypocrite rhymes with 

fight 

lit 

_____ nighty 

"" I don’t know 

3. Debrie rhymes with 

_______ ire 

______ kis6 

_______ seise 

_ I don't know 

It. Obsolete rhymes with 

wait 

______ let 

* Beat 

________ I don't know 

5 , Perseverance rhymes with 

_____ half-inch 

disappearance 
_______ fuice 

_______ I don't know 

6 . Debris means the same as 



______ sorrow 

______ rubbish 

______ debts 

7 don't know 

7 . £££8fi2C&£flQ£& means the swae as 

_______ keeping iv-ilet 

______ keeping going 

______ keeping still 

______ I don't know 

8 . initial means the same as 

once 

_______ first 

______ only 

I don't know 



9 . Hj^jooori^te means the same ob 

______ two-faced 

______ old fashioned 

______ hyponotic 

______ I don't know 

10. Obsolete means the name as 

______ over done 

______ most important 

______ old fashioned 

1 don't know 

mmmmmrnm m 

11. Use the word debris in a sentence. 



12. Use the word i nitial in a sentence. 



13. Use the word perseverance in n sentence 



li* . Use the word hypocrite i n a sentence. 



15 * Use the word obsolete in a sentence. 
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Sentences 



Part I 



Name 

School 

Uate 



Here are some questions about sentences. Answer all che 
questions you can. If you do not know the answer to a 
question, leave it blank. Work as quickly as you can, 
and do not spend too much time on any one question. 
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Read eac h Item below. Circle "part" if it is a sentence part; circle "run-on” if 
it io a run-on sentence; circle "OK" if the sentence -is correct. Study the example: 
the sentence is correct, so OK has been circled. 



part 



run-on 1. Sally is In the house. 

© 



part 

run-on 

OK 


2. 


The cat caught a mouse. 


part 






run-on 

OK 


3. 


Peter Pan is a book. By 
J. M. Barrie. 


part 


run-on 


U. 


When the nun rose the man woke up 
and then he got dressed quickly 


OK 




and then he hurried off to work 
at the grocery store. 


part. 


run-on 


5. 


Many children love fairy tales. 


OK 


part 




• 


run-on 


6. 


The snow began to fall on Sunday 
afternoon by Monday there was nine 


OK 




inches of snow on the ground. 



2 



part 



run-on 

OK 


7* Ran quickly out of the movie 
theatre. 


part 


run-on 


8. After we read the story the 

teacher asked questions, Johnny 


OK 


didn’t know the answers. 


part 


run-on 

OK 


9. Before she read to the end cf 
the book she fell asleep. 


part 


run-on 

OK 


10. The nan iu an old station wagon. 


part 


run-on 


11. Jane in the automobile. 


OK 
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3. 

Study how to make correct lone on sentences. Then go tc the next page and correct 
any poor sentences you find. 

rou may correct sentences by crossing out words or punctuation. 

Example : I went to the stove / in my oar . 
x'ou can also add words or punctuation. 

Example: The oow it mpecfflto moon 

TO change a capital letter to a small letter# draw a line through the capital 
letter and write the small letter above it. 

b 

Example * Mary borrowed a flook from the library • 

To change a small letter to a capital letter, draw a line through it and write 
the capital letter above it. 

Example; Her name is jilioe. 



B-23 



Read each item 



k. 

. Correct any poor sentence. Check back to the previous page to see 
how to correct these sentences 

1. As I started to walk home. i't.a sun cane out. 

2. I chased the butterfly for niles and miles and it kept getting away from me no 
matter how fast I ran. 

3* Threw the ball as hard as he could. 

4. She old wceun lived in a very old house. 

5. The two boys vent to the store to buy canty all they had was a nickel for each 
of them. 

6. The sun shone brightly for a few minutes, suddenly it vanished behind a cloud. 

7. They promised dot to make any noise. For the rest of the afternoon. 

8. The dog ran after a rabbit and then the rabbit started to run much faster than 
the dog and the dog stoppod and rested by the side of the road. 

9. Fell and hurt herself on the slippery ice. 

10. On their summer vacation the Jackson family passed through Ohio, West Virginia, 

Illinois and Michigan. 

11. John on his way to the movies. 

12. They met the train at the station no one got off. 

13. Leap year occurs every four years. 

lU. Mary spilled ink on her new dress, her mother immediately soaked it in cold water „ 
1$. The dog after the stick. 

16. Since each state has two senators, the United States Senate is comprised of one 
hundred members. 
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Correct an y bad sentences you find In tbla paragraph. 



It vaa Ralph' a flrat day at the new achool. The first period, the teacher called 
on him to read and then he couldn't find his place In the book. The worst moment was 
when the other children laughed at him. Because he made a mistake. Ralph hoped the 
second day of school would be better. 

Correct any bad sentences you find In this paragraph . 

Most people don't realize how Important policemen are to our safety. They protect 
us from criminals. Keep us safe in our homes. Some policemen are called plain- 
clothesmen they do not wear uniforms. We should consider the police force as our 



friends . 



r=- 



i 



Sentences 
Part II 



Name 

School 

Date 



Here are some questions about sentences. Answer all the 
questions you can. If you do not know the answer to a 
question , leave It blank. Work as quickly as you can, 
and do not spend too much time on any one question. 
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1 . 

Correct these run-on sentences: 

1. Mery Ann lived by the ocean In New Jersey and she was very unhappy when 
her parents told her she would have to go to school in Pennsylvania* 

2. The best pets to have in an apartment in the city are tropical fish they 
are no trouble at all to take care of. 

3. George Washington's birthday is February 22 t he haa been called the 
"Father of hia Country." 

U. The star of the football team carried the ball for a touchdown and then all 
the fans began to cheer. 

5. The car skidded acre-- the highway into a fence none of the passengers were 
hurt. 
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Correct these sentence parts: 



1. Mrs. Levis lost her purse. On the way to church. 

2. Told her daughter to hurry home after school. 

3. Shirley in the school chair. 

U. After the rain. A rainbow appeared in the sky. 

5. Lost her glass slipper at the ball. 
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